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Abstract Williams syndrome (WS) is a neurodevelopmental disorder, with an
intriguing cognitive phenotype. Previous studies found support for an atypical
profile of fictional narrative production in WS (Gonçalves et al. The British Journal
of Developmental Disabilities, 56(111), 89-109, 2010). This study aimed at testing if
the same profile is observed when individuals with WS tell autobiographical
narratives. Using a new scoring system, structural (coherence), process (complexity)
and content (multiplicity) aspects of autobiographical narrative production were
analyzed in WS. Results suggest that individuals with WS produce autobiographical
narratives that are significantly less coherent and complex than typically developing
controls, although similar to controls in terms of content diversity. These findings
point out to deficits in autobiographical narrative production in WS, suggesting the
relative preservation of the social dimension of narrative production. These results
also support the hypothesis that fictional and autobiographical narrative production
may rely on different neurocognitive mechanisms.
Keywords Williams syndrome . Narrative . Autobiographical memory . Structure .
Process . Content . Neurodevelopment
Narrating personal events is probably the most frequent event in social interactions
(Fivush and Nelson 2004). This process involves different cognitive functions (e.g.,
episodic memory, emotion, attention, executive functions, language and semantic
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processes, as well as visual imagery) (Berntsen and Thomsen 2005; Conway 2003;
Greenberg and Rubin 2003; Svoboda et al. 2006), it is organized within a narrative
structure (Radvansky et al. 2005) and shared in a social context (Brown 1990;
Bruner 1991; Engel 1995; Fivush and Nelson 2004; Linde 1993). Additionally, a
remarkable similarity seems to exist between the way we organize personal and
fictional narratives (Anderson and Conway 1993; Radvansky et al. 2005).
Developmental studies show that cognitive development is correlated with the
ability to construct narratives and that both are associated with neurological
development (Bauer et al. 2002). In fact, early in development, children develop
the ability to represent their experience in a narrative way (Eisenberg 1985; Sachs
1983; Sutton-Smith 1986). As suggested by Fivush (1998), narrative promotes
development of more coherent and subjective memories. Memories that are more
coherently organized are also more easily accessed. However, little is known about
the ability to develop autobiographical narratives in neurodevelopmental disorders,
in which the brain is developing atypically since the beginning.
Williams syndrome (WS) is a genetic neurodevelopmental disorder caused by a
submicroscopic deletion of approximately 1.6 Mb including 24–28 genes on the
long arm of chromosome 7 (7q11.23) (Korenberg et al. 2000). It is characterized by
an unusual cognitive phenotype, in which an apparent preservation of narrative
production and language coexists with profound intellectual deficits, specially
visual-spatial and executive functioning impairments (Bellugi et al. 1997; Bellugi
and St. George 2001; Mervis et al. 1999; see Martens et al. 2008 for a review; Semel
and Rosner 2003).
Interestingly, most of the initial interest of WS research was fostered by apparent
dissociative pattern of neurodevelopment (Bellugi et al. 1990), with the proposal of
preserved cognitive “modules” namely language processing. In fact, it seems that, at
least, the expressive language of individuals with WS is remarkably preserved, in
contrast with other genetic syndromes characterized by mental retardation (e.g., Down
syndrome). However, a detailed investigation of language subcomponents has
revealed existence of several atypicalities, namely in terms of syntax, morphology,
lexical-semantic processing, and pragmatics, in spite of a relatively good performance
in receptive vocabulary tests (Brock 2002; Jarrold et al. 2000; Karmiloff-Smith et al.
1997; 1998, Karmiloff-Smith et al. 2002; Laws and Bishop 2004; Stojanovik et al.
2001; Vicari et al. 1996). These findings are corroborated by electrophysiological and
neuroimaging studies, showing abnormalities in language processing in WS, such as
an abnormal morphology of event-related potentials within the first 600 msec to
speech stimuli (e.g., Neville et al. 1989, 1994; Pinheiro et al. 2010) and the absence of
patterns of normal asymmetry of core cortical areas for language processing (e.g.,
Superior Temporal Gyrus) in individuals with WS (Sampaio et al. 2008).
Previous studies have explored the narrative abilities of individuals with WS
(Gonçalves et al. 2004, 2010; Heinze et al. 2007; Jones et al. 2000; Losh et al. 2000;
Reilly et al. 2004). For example, Reilly et al. (2004) found significant deficits on
cognitive measures of structural and thematic narrative dimensions (e.g., use of
cognitive inferences) by individuals with WS, suggesting a failure to integrate the
different elements of narrative. However, some strength was found for the use of
evaluative devices (i.e., social engagement) in WS narratives, when compared with
other disorders (specific language impairment). More recently, Gonçalves et al.
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(2010) studied the structure, process, and content of fictional narrative production in
participants with WS, taking typical development (age-matched controls) as a
comparison. Overall, their findings suggest that participants with WS not only show
significant lower levels of narrative coherence, complexity and diversity but also that
their narrative profile seems to privilege the diversity of narrative content at the
expense of narrative coherence.
In sum, studies on WS fictional narrative production suggest a dissociation
between the expressive and the metacognitive dimensions of narrative. In spite of the
relative proficiency shown in the use of some linguistic forms (e.g., morphosyntactic
abilities) and the abundant use of social engagement tools (evaluative devices),
existing studies are consensual in showing deficits in the more cognitive dimensions
of the narrative (e.g., reference to the motivations, inferences and goals of story’s
characters, linked to theory-of-mind ability; integration of the different episodic and
thematic elements of the story).
Taking into account the existing evidence, this study aimed at accomplishing a
double goal: (1) characterizing the narrative profile of WS individuals in the context
of an autobiographical narrative task; (2) testing if the same profile of narrative
production is observed in all narrative tasks (fictional and autobiographical) or if it
differs when related with the expression of autobiographical and personally
significant events.
By using a new scoring system, structural (coherence), process (complexity) and
content (multiplicity) aspects of autobiographical narrative production in WS were
compared with those of a write typically developing group. Based on the existing
evidence, we expected a lower performance of individuals with WS in structure and
process dimensions, and a relative preservation of autobiographical narrative content,
associated with strengths in social-emotional aspects of narrative production.
Method
Participants
A group of thirteen participants (4 female and 9 male), diagnosed with Williams
Syndrome, with age range between 11 and 29 years, was compared with a typically
developing group, individually matched for chronological age (M=19.33, SD=5.80),
gender, and socio-economic level (M=3.77, SD=0.89). No significant group differ-
ences were observed with respect to socio-demographic characteristics, including age
(t(18) = -.153, p>.05) and socio-economic status – Graffar Index (Z=-.932, p>.05)
(see Table 1).
Participants with WS were recruited at a Genetic Medical Institute in Oporto
(Portugal) and at the Genomic Foundation in Galicia (Spain). WS diagnoses were
made by fluorescent in situ hybridization (FISH) confirmation of elastin gene
deletion (Korenberg et al. 2000). Exclusion criteria included presence of severe
sensorial or speech disorder, as well as comorbidity with severe psychopathology
not associated with the syndrome. Controls were typically developing individuals
without evidence of psychiatric, neurological disorder, or cognitive impairment.
Participants and their guardians gave written informed consent for their
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participation in the study via consent forms, after a detailed description of the
study.
Instruments
To assess general cognitive functioning (Full Scale IQ), participants 8–16 years
of age were administered the Wechsler Intelligence Scale for Children-Third
Edition (WISC–III) (Wechsler 1991), while subjects over 16 years old were
administered the Wechsler Adult Intelligence Scale— Third Edition (WAIS-III)
(Wechsler 1997).
In order to analyze autobiographical narrative production, an autobiographical
elicitation task was used. Participants were asked to answer an open-ended question
about any personal significant life event (“Tell me a very important event in your
life”). Interviewers were trained to react only with minimal encouragement for
further elaboration (e.g., “Can you tell me anything else?”). All the narratives
obtained were videotaped, transcribed and analyzed in terms of its structure, process
and content, based on specific coding systems developed by Gonçalves et al. (2002).
Each system assesses four subdimensions of a specific narrative aspect— structure,
process and content— in a 5-point Likert scale. Besides the score for each individual
subdimension, a global score can be obtained for the three narrative major
dimensions (content, process or structure) by summing each subdimension scores
corrected for the deviations. Acceptable levels of inter-rater reliability (86%–96%)
and internal consistency (alpha values from .66 to .93) have been described for these
coding systems (Gonçalves et al. 2002). Below, a brief characterization of each
system is provided.
(a) The System for the Assessment of the Structural Coherence of Narrative
(Gonçalves and Henriques 2000a), based on the narrative structure models of
Labov and Waletzky (1967) and Baeger and McAdams (1999), aims at
evaluating narrative coherence using a coding system composed by four
subdimensions: orientation, structural sequence, evaluative commitment and
integration (Table 2).
Table 1 Socio-demographic characteristics of participants
Williams Syndrome (N=13) Typically Developing Group (N=13)
Range M SD Range M SD
Gender
Female 9 – – – 9 – – –
Male 4 – – – 4 – – –
Age 11–29 16.77 6.51 11–29 16.62 6.57
Education 4–12 6.92 3.00 4–12 8.67 2.87
Socio-Economical Levela 5–3 3.85 0.77 5–2 3.77 0.89
a Graffar Scale (1-high level; 5-low level)
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(b) The System for the Assessment of Narrative Process Complexity (Gonçalves and
Henriques 2000b) is based on the systems previously developed by Angus et al.
(1999) for the analysis of narrative process in oral narratives, and it aims at
assessing the level of complexity in the narrative process using four indexes:
objectifying, emotional subjectifying, cognitive subjectifying, and metaphorizing
(Table 3).
Table 2 Subdimensions of narrative structure
I. Structural coherence
a) Orientation Does the narrative make reference to: What is the context of the narrative?
- characters?
- the social / spatial / temporal / personal
context where behaviors take place?
- past relevant events that have contributed
for the occurrence of current behaviors?
- relevant events that have occurred after the
central event?
b) Structural
coherence
Does the narrative make reference to: And then, what happened?
- an initial event?
- an internal response to the event?
- an action?
- the associated consequences?
c) Evaluative
commitment
Does the narrative make reference to: Why has the narrative been told?
- the emotional states of the narrator?
- the extent of his commitment with the
narrative?
d) Integration Are the elements of narrative described in
an integrated/coherent manner?
Does the logic of the story flow in a
clear, coherent and articulated way?
Table 3 Subdimensions of narrative process
II. Narrative process complexity
a) Objectifying Does the narrative make reference to: What are the sensory
experiences of the characters?- Sensorial elements related with the episode’s
description? In what extent?
b) Emotional
subjectifying
Does the narrative make reference to: What are the emotional
experiences of the characters?- Emotional states related with specific events? In
what extent?
c) Cognitive
subjectifying
Does the narrative make reference to: What are the cognitive
experiences of the characters?- Cognitions, ideas, thoughts and plans of the
characters mentioned? In what extent?
d) Metaphoryzing Does the narrative make reference to: How does the narrator make
sense of the events described?- The meanings constructed by the narrator, in
order to make sense of the episodes described?
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(c) Finally, the System for the Assessment of Narrative Content Diversity
(Gonçalves and Henriques 2000c) aims at assessing the diversity of narratives
in terms of themes, events, settings, and characters (Table 4).
Procedure
After data collection on the sociodemographic characteristics, diagnosis, clinical history,
and general cognitive functioning of participants, the experimental procedure took place.
All participants were asked to complete the autobiographical elicitation task, answering
to an open-ended question about any personal significant life event. Participants’
narratives were videotaped and further transcribed. The narratives obtained were then
analyzed according to the structure, process and content systems described above.
Three psychologists, blind to the study hypotheses, were involved in the process
of collecting socio-demographic data, conducting global cognitive assessment and
administrating the narrative induction task. Six additional psychologists, equally
blind to participants’ diagnosis, coded the narratives (two judges for each coding
system). The observers were trained (at least 60 h) in narratives’ coding, based on
the Narrative Analysis System (Gonçalves et al. 2002). Inter-rater agreement was
calculated for all the narratives using the Within Class Correlation Coefficient
(Everitt and Hay 1992), and all discrepancies were solved by consensus. Inter-rater
agreement before consensus was above 80% for all the subdimensions analyzed.
Groups were compared for cognitive and narrative data. Between-group comparisons
for cognitive data were performed using independent samples t-tests. In order to get a
comprehensive view of group differences in the autobiographical narrative task,
independent samples t-tests were computed first for each narrative dimension (structure,
process, and content), and second for each narrative subdimension.
Results
Cognitive Measures
Mean distribution of FSIQ in WS was found to be within the moderate mental
retardation interval, with equally low scores in verbal and performance IQ. As
Table 4 Subdimensions of narrative content
III. Narrative content diversity
a) Themes - How many themes are introduced in the narrative? What are the thematic contexts
introduced in the narrative?
b) Events - How many action sequences are described? And then, what happened?
c) Scenarios - Does the narrative make reference to the
environment that surrounds the events described?
What is the context where action
takes place?
d) Characters - How many (real or imagined) characters are
introduced in the narrative?
Who are the agents of the actions
described?
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expected, typically developing participants showed significantly higher levels of
General IQ (FSIQ), as well as of Verbal and Performance IQ (see Table 5).
Narrative Measures
Global Narrative Measures
Overall, WS autobiographical narratives (see Appendix for an example) were
significantly lower in quality, when taking into account the mean scores for structure
and process dimensions. Findings suggest a significant lower structural coherence,
and lower process complexity in WS individuals relative to typically developing
controls. However, no group differences were observed for content diversity
(see Table 6 and Fig. 1).
Below, significant findings for each narrative subdimension are described.
Narrative Structural Coherence
Group comparisons did not show significant differences for orientation, structural
coherence, and evaluative commitment structural dimensions. However, individuals
with WS were found to present significantly lower scores of narrative integration
(see Table 7).
Narrative Process Complexity
Scores for narrative process were also significantly lower in the WS group relative to
typically developing controls (see Table 8).
Overall, WS narratives were found to be very poor in terms of emotional
(emotional subjectifying), cognitive (cognitive subjectifying) and meaning diversity
(metaphorizing). Even though the scores for typically developing controls were also
poor in all dimensions with the exception of objectifying, they were still
significantly higher than those observed in participants with WS.
Narrative Content Diversity
No significant group differences were found for the global scores of narrative
content (see Table 9).
Table 5 Cognitive profile of patients with WS and controls
Williams Syndrome (N=13) Typically Developing Group (N=13) Statistical test
Min. Max. M SD Min. Max. M SD t p
Full Scale IQ 40 69 47.31 7.05 84 129 95.38 15.23 9.920 <.001
Verbal IQ 46 80 53.15 8.77 82 130 96.38 14.47 8.850 <.001
Performance IQ 46 61 50.46 4.86 84 119 96.23 14.55 10.338 <.001
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However, when looking at the different subcomponents of this dimension (see
Table 9), individuals with WS revealed significantly higher scores for events
diversity relative to typically developing controls. No significant differences were
found for the other subcomponents.
Discussion
This study aimed at describing structure, content, and diversity of autobiographical
narratives of individuals with WS, taking typical development as a reference, by
using a new scoring system.
Results showed deficits in WS autobiographical narrative production, in terms of
structural coherence (particularly narrative integration) as well as process complexity.
However, the WS group was no different from a typically developing group in the
global scores of content diversity. When considering each narrative subdimension, WS
participants presented significantly lower scores in integration, as well as in
objectifying, cognitive subjectifying and metaphoryzing. In contrast, higher scores in
terms of events diversity were found in the WS group.
In particular, for narrative structure, integration seems to be the only variable
significantly affected in WS. In other words, structural difficulties exhibited by
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Fig. 1 Comparison between WS
and control groups for the three
central narrative dimensions
Table 6 Global scores for autobiographical narrative structure, process and content in participants with
WS and controls
Narrative dimensions Williams Syndrome (N=13) Typically Developing Group (N=13) Statistical test
M SD M SD t p
Structure 19.08 16.63 34.50 19.65 2.124 <.05
Process 16.83 8.67 39.17 21.70 3.311 <.01
Content 43.50 19.39 32.83 13.20 −1.575 n.sig.
n. sig. indicates non significant
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participants with WS in autobiographical narratives seem to be due to problems with
narrative integration in the context of relatively spared orientation, structural
coherence and evaluative commitment abilities. These findings contrast with previous
findings onWS fictional narratives that showed deficits in all subdimensions of narrative
structure (Gonçalves et al. 2010). The discrepancy between the two types of narrative
production suggests that the structural dimensions of autobiographical narratives may
be less affected than fictional narratives in WS. This may be due to higher executive
functioning demands in the fictional narrative task (Kleinknecht and Beike 2004;
Tannock et al. 1993), an ability that is often affected in WS (Bellugi et al. 1990; Bellugi
et al. 2000; Bellugi et al. 1994; Meyer-Lindenberg et al. 2005; Tager-Flusberg et al.
1997). In addition, previous studies showed that, in narrating personal events,
individuals with WS tend to tell repeatedly a stereotyped narrative across situations
and interlocutors (Bellugi et al. 1997; Doyle et al. 2004). So it is plausible that, when
retelling the same autobiographical events over and over again, individuals with WS
consolidate the structure of those narratives. This may explain why they have better
results of structural coherence in autobiographical narratives, in spite of the low level of
narrative integration. In fact, these findings seem to be consistent with developmental
studies showing that the process of engaging in past event conversations helps to enrich
narratives, since children are more able to add more and more unique details to their
Table 8 Scores for the subdimensions of autobiographical narrative process and complexity in
participants with WS and controls
Process Parameters Williams Syndrome
(N=13)
Typically Developing Group
(N=13)
Statistical test
M SD M SD t p
Objectifying 2.33 0.78 3.83 2.37 2.085 <.05
Emotional Subjectifying 1.92 0.51 2.17 0.39 1.342 n.sig.
Cognitive Subjectifying 1.58 0.67 2.58 0.67 3.664 <.01
Metaphorizing 1.17 0.39 2.25 1.06 3.336 <.01
n. sig. indicates non significant
Table 7 Scores for the subdimensions of autobiographical narrative structure and coherence in
participants with WS and controls
Structure Parameters Williams Syndrome
(N=13)
Typically Developing Group
(N=13)
Statistical test
M SD M SD t p
Orientation 1.92 0.86 2.58 1.00 2.085 n.sig.
Structural Sequence 1.85 0.99 2.50 1.24 1.342 n.sig.
Evaluative Commitment 2.38 1.56 3.25 1.06 3.664 n.sig.
Integration 1.54 0.78 \2.42 1.08 3.336 n.sig.
n. sig. indicates non significant
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narratives, until these personal stories become more integrated and organized around a
central theme (e.g., Kleinknecht and Beike 2004). These studies also show that, as
children organize their personal experiences in a narrative format, they are better able to
successfully encode, store and retrieve information related with these personal event
memories (Kleinknecht and Beike 2004).
A different pattern was found in terms of process complexity, in which significant
deficits were observed, as in a previous fictional narrative task (see Gonçalves et al.
2010). Groups differed in all subdimensions of narrative process, with the exception
of emotional subjectifying. This finding contrasts with a previous study on fictional
narrative production in WS (Gonçalves et al. 2010) but seems to be consistent with
studies reporting a relative preservation of affective language in the narratives of
participants with WS (Reilly et al. 1991). The nature of the narrative task (organizing
fictional events vs. personal events within a narrative structure) may explain the
discrepancy with previous studies.
Finally, a finding worth noting is the absence of significant differences between
WS and typically developing controls in terms of the diversity of narrative content.
Even though previous findings pointed out that WS fictional narratives seem to rely
on content devices (e.g., diversity of characters) (Gonçalves et al. 2010), it is in
the context of autobiographical narratives that the preservation of content diversity
is more evident. However, it is worth noting that both groups presented low scores
for themes production. It is possible that these findings were biased by the
structured nature of the narrative induction task, which can favour the reduced
expression of thematic diversity, limiting the ability to discriminate the groups
under comparison.
In sum, our study suggests that individuals with WS rely their autobiographical
narrative production on the diversity of contents that are shared with the interlocutor.
However, those autobiographical narratives tend to lack both integration and
complexity. Characteristics of WS autobiographical narrative profile seem to be
consistent with the hipersociable features often described in this syndrome
(Bellugi et al. 1999; Jones et al. 2000; Klein-Tasman and Mervis 2003). In
addition, the current findings also seem to be consistent with the peculiarities of the
language profile in WS reported in previous studies as the high levels of linguistic
production associated with a verborreic style or “cocktail party” speech (Bellugi et
al. 1992), the use of “audience hookers” (Bellugi et al. 2007; Jarvinen-Pasley et al.
Table 9 Scores for the subdimensions of autobiographical narrative content and diversity in participants
with WS and controls
Content Parameters Williams Syndrome (N=13) Typically Developing Group (N=13) Statistical test
M SD M SD t p
Characters 3.17 1.40 3.42 1.16 0.475 N.S. a
Scenarios 3.33 1.50 2.50 1.17 −1.520 N.S. a
Events 3.67 1.15 2.42 0.90 −2.957 <.01
Themes 2.42 1.08 2.00 0.43 −1.239 n.sig.
n. sig. indicates non significant
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2008; Jones et al. 2000), as well as the stereotypical nature of conversation,
coexisting with pragmatic deficits (e.g., initiation of conversation; reciprocal
communication) (Laws and Bishop 2004).
Autobiographical remembering is a social enterprise that helps to create or
strengthen social relationships (Kleinknecht and Beike 2004). In other words, the
social nature of personal storytelling may explain the preservation of some aspects of
autobiographical narrative production in WS social phenotype. In contrast, fictional
narrative production may depend more upon cognitive domains, namely theory of
mind abilities, which are affected in WS (e.g., Karmiloff-Smith et al. 1995; Sullivan
and Tager-Flusberg 1999; Tager-Flusberg et al. 1998; Tager-Flusberg and Sullivan
2000). Indeed, Kleinknecht and Beike (2004) suggest that theory of mind seems to
be related with the breadth and content of fictional narratives and not necessarily
with personal event accounts. Thus, while fictional narratives seem to be more
associated with cognitive domains, autobiographical narratives may be more
dependent on social-emotional variables. Overall, cognitive deficits shown by
participants with WS may explain the discrepancy between current data on
autobiographical narratives and previous studies on fictional narratives.
The current findings thus provide, for the first time, data on the profile of
autobiographical narrative production in WS. However, some limitations need to be
pointed out, namely the broad age range of the participants and the small size of our
samples. Future studies should address these limitations and include other control
groups, namely a mental-age or language-related matched control group, to allow the
differentiation between the aspects of narrative skills related to language delay and
cognitive retardation in WS from those that are specific of its narrative profile.
In spite of these limitations, the current findings are expected to contribute to a
better understanding of the autobiographical narrative profile in WS, suggesting that
the retrieval of personal memories and their embedment in an integrated and
coherent narrative is a complex neurocognitive process occurring atypically in a
brain that is atypical since the beginning.
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